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L

ériéf o " éﬁievﬁ of Komachin Mldd!e 'échboi "

Komachin Middle School has taken an interdisciplinary approach to the study of Sustainable
Commuriities since it first opened. We'have idenitified indicators of sustainability aind our
students have_studied them in’ different content classes. In math Students have sti
fesource cohsumption. “In’ social studies students have studied- public" participatic
language arts students have studied” social harmony. Our science classes’ have tackied
biodiversity as well as health and weliness. ' In addition, Komachin Middlé ‘School has rhade a
coriscious decision to'provide on-campus opportunities to'practice ‘stistainability. Our school
garden features a greenhouse, raised beds for vegetables, a butterfly garden; native plants,
and'a seasonal pond. Our school retycling program is run éntirely by students and the money
made is deposited Bagkjiﬁtd"_t_he;‘"“séhbol’s_jbudgét;‘ We have worked with the school! district
 officials and Puget Sound Energy to do énergy analysis work. We are also proud of our
strong partnerships with Global Rivers Environmental Education Network (GREEN), Stream
Team, Thurston County Solid Waste, Pacific Disposal; Nisqually National Wildfife ‘Refuge, and
Washington Conservation Corps. These connections have provided numerous opportunities
for our students to engage in real-life problem solving activities in their communities. Our
efforts .in. the area of sustainability have earned us past Terry Husseman Awards, Apple
. Grants, Leam and Serve Grants, and Model Links Grants. e
This year we are offering.a new science enrichment curriculum which we ‘proudly. submit for
the Terry Husseman :Sustainable School Award. This is a nine week course that meets for
almost-an hour every day. Six science teachers offer it four times a. vear to a class of -about
twenty-five seventh and eighth graders. The class is entitled Inquiry and:basically revolves
around the science and real-life implications of solid waste. The objectives of the course are
- three-fold. First, .our science staff is passionate about instilling .a sense of ‘environmental
stewardship in our students. Secondly, we strive fo build upon our students’ science skills by
incorporating the three Washington State science standard strands of Inquiry, Systems, and
Application. Lastly, we have integrated our Service-l.eaming philosophy into this prograrsi:

Ben.e‘fibs- achieved -

Student Participation: Over the course of the school year, approximately 600 students will have
~ taken this course. This represents about three quarters of our student population. In the
“past, we have had small groups of students run the recycling program for the whole school
which resulted in about 100 students collecting recycling. When we implemented this

- curriculum this fall, we shifted the recycling responsibilities to this class and greatly
increased the number of students aciually performing the recycling tasks. The obvious
benefit is that most of our students have a much more vested interest and understanding of
how we run’ our recycling program and why. Our hope is that these students will take their

skills and attitudes around recycling home and encourage their families to recycle.
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8L g 0T . nal. e!l-bern Whrle ;takmg this class students
raha,ve numerous oppertunltres to realize the amount of trash they.creat taey alsejrreatlze\r
that although 'some solutions: make more sense than others any.method used:to dealwith -
this trash has problems. The natural next step is for students to realize that the best way to
rmaintain-our natural systems:is to minimize the amount of trash we do- create= We: also ;
make a connection between the issues of garbage and clean water :

-environment. - Students- explore.: drfferent technrques Tor hand!ingf garbage’ eueh*

r;:compostmg, worm.bins, recyeling and landfills. They are able to: learn first hand the: plueses
‘and'minuses of each of these:solutions. Students analyze: their own' buying - power and *
choices by playing a “Shop Smart” game. By actively running the school's :recycling
program, students gain an appreciation of each mdrvrdual s rmpact on what |s recycled and
what is thrown out in the;r school commumty R R i

Goal Four The student wrll develop and ut;llze the knowlgdge and skatls necessarv fer '
cooperative actlon to maintain or enhance the environment. Our students work together in -

‘small groups to provide' recycling services throughout the school. ‘At the end of the-quarter, ..

these small groups learn an -auditing techriique to examine and critique theitr particular
classroom’s garbage and recycling. They synthesize their opinions into a brochure whichis
‘'given to the-classroom’s teacher. They also are given a chance to visit the local landfill-éind
discuss possible problems and solutions with managing our community's garbage. A'water
quality monitoring field trip provides students with the skills needed to gage the health of :
our watersheds and to analyze potential threats te the watershed : : S

How our currrculum Imks wsth the Essentlal Academic Learmng Requrremenm for our
state . - .

Washmgton State has structured science education lnto three overridmg themes Systems
Inquiry, and Application. Our Inquiry ciass incorporates these three themes. :

Systems Approach: When studying the science behind recycling and garbage we approach it
from a systems perspective. For example, our lesson on composting révolves around the
rnputs outputs and trensfers of matter and energy wrthm a compostmg system

Ingurgg As the course trtle suggests our class provrdes ampie epportumty for students to
practice their inquiry skills. Students participate in three scientific investigations. They are
allowed to choose their manipulated variable. For each of these investigations, different
steps in the scientific-method are emphasized. Toward the end.of the course, students -
choose one of the investigations and develop a. formal powerpernt to present {o the rest of
the class. We also provide WASL-style practice tests on designing a scientific investigation -
and writing a conclusion. We have noted an increase in students’ confidence . in their i mqunry:,
skills in their regutar science class as a direct result of taking this course.
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Application; The State wants our students to be able to use scientific principles to design

: solutions to problems. This is also a focus in this class. After studying the science behind
composting, we challenge our students to design the most efficient system for
decomposing an apple. Another example of application is our field trip to the waste and
recovery -center. -Before the: field trip; we discuss the. problems inherently present at a
landfill. The focus of the field trip is to witness how the County uses technology to solve

+, . these problems. We also discuss alternative ways that these problems could be handled. . ..

“How our curriculum uses environmental education as an integrating contextfor
“leaming - . S :

Integrated-Interdisciplinary Instruction: Although the main emphasis. of this course  is

three main ways: research, powerpoint presentations, and developing brochures. Reading
is critical in obtaining background information on the science we study and writing is critical
for students to communicate their findings.

Collaborative Instruction: This course is co-developed and co-taught between six science
teachers at Komachin. We are constantly collaborating on what works and what needs
improvement. We also share supplies among the staff.

Community-Based Investigations: During this course, students study garbage issues at the

personal, school, and community level. They participate in two field trips. One field trip is for

- water quality monitoring on the local streams. The second is a trip to the local landfill. The

school garden is integrated into the curriculum. Guest speakers from the community are
brought in as expert resources. :

Learner-Centered, Constructivist Approaches: By splitting our classes into a group that needs
a slower pace and a more structured environment and a group that can handle a quicker
pace and more freedom in their scientific investigation, we are honoring our individual
learners. We find that both groups respond positively to this adjustment. By giving students
an opportunity to design their own investigations at different levels, we are honoring a
constructivist approach. We also feel that involving students in a real recycling program
enables them to construct their own attitudes around garbage instead of being told what is
the right thing to do.

Cooperative and independent Learning: Most of our activities are designed to be done in either
partners or small groups. At the end of each big investigation, students come back together
as a class to share their data. Students are chalienged to work independently in developing
and presenting their powerpoint on one investigation. However, they are allowed to make
revisions based on peer input.

Local Natural and Community Surroundings as the Context for Leaming: This is greatly
emphasized in our curriculum. Our students study issues of solid waste in their own school
and in their own community. They perform waste audits of the classrooms of Komachin and
they visit the locat landfill. We perform water quality monitoring on streams in the students’
own watersheds. o

~environmental scienice, there is an integration of other disciplines. Technology is used in o
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Teacher Participation: This course is, taught- by seven.members of our science staff (two
members job share and teach one class betwéen them). We are proud of the fact that we
have nearly 100 percent participatiénin our récycling program among our staff. This
includes are teaching staff, our library staff, our office staff, our custodians, our cooks, and
our administrators. Our students are assigned to.specific rooms for their recycling. Toward
the end of the quarter, the students do an audit of their room’s garbage and report back to
the staff member on how well tecycling is going in that room. in addition to the audit
information, the student also reminds the 'staff member of how recycling works in the

building and why i's important to recycle. . .

Community; We feel our curriculum bénefits the commitinity by producing citizens who are
informed about issues regarding solid waste and are aware of sustainable choices to make

right now and in their future,

Barriers or challenges we will face, or have faced, in designing and implementing our
curriculum ke e e

1. Science WASL.: The reality that this year's eighth graders must pass the. Science WASL to |
‘graduate from high school influences the way we teach séience at Komachin. If is tempting

to feel that we do not have time in our curriculum to focus on sustainability issues. or

service-learning. Fortunately, we know that this would do a great disservice to our students
and their community. Instead, we have taken this opportunity to reflect on how we teach.
We feel the State standards have only improved our teaching.” We have beeri challenged
to delve deeper into the science of garbage. We ‘are also providing more apportunities for
students to design their own scientific investigations and solutions to real problems in the
area of sustainability. Also, by teaching within a real-life context, we find that our students
are much more engaged in their learing. = SR .

2. The Middie School Student. Teaching middie school-aged children provides some unique
challenges when exploring issues of environmental stewardship: Middle school’ stiidents
tend to be rather ego-centric. They can be apathetic toward social and environmental
issues. It can be challenging to get them to think beyond themselves and. their peers to -
their community at large. Another challenge is that, although ‘they are at'the verge' of -
thinking in the abstract; they are much more comfortable -with-concrete, tangible tasks. We -
have taken these unique characteristics of middle school children in mind when designing
this curriculum. Although we ultimately want them to be able to understand-their: role-and .
influence in their community in the realm of resource consumption, we have designed very
middle-school friendly activities that engage- the student and provide .the: scientific .
background they will need to make good decisions. Most of the activities are very “hands-
on” and we have incorporated field trips. Most importantly, our program actively engages .
the students and gives them a role in the school's recycling program.

3. -Funding: A third chaiienge that our program faces is funding. As stated above, our.
curriculum relies on field trips and hands-on labs to engage our learners. It takes money.to
sustain " this style of teaching. It also takes time to buy and organize supplies, to

- communicate between seven teachers sharing resources and to bring in guest speakers.
We teach this course on top of our regular science class. Any award we receive wiil go
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diregtly-back into: our- program: We: will use- it:to ‘buy 'supplies; pay for field:trips, and to%:
provide a stipend for one teacher to act as a coordinator. ... - ... ., oSl Biiid

-*:-that:-_do'e'# not fit into tﬁé_ :o'ther'fdﬁésftiéris_,) y

Please describe anything eise you would Jike us to kno / aboutyour school or;proge

 Although mentioned above, e want to stréss the rolé of service léarning i ol i
- While taking this class, students learn about the science and issues behind. ¢ ]

- Solid-waste, They are-also immersed first-hand into what it takes to facilit bg:c
-program.-The:students in’ our Inquiry class run our:recycling prograri; In the first week;.:

-students are frained and assigned to a teacher for whom they pick up recyclinig for.the next. .
two months. They become an expert in Komachin's recycling program. Not.only does this. .

make the curriculim’ more meaningful to our students, but it makes our students more
invested in our recycling program. They get why we want them to be'thoughtfal about how -
they sort their recycling. They can appreciate the amount of work that goes into running a
program. Toward the end of the class, they havé an opportunity t6 do a mini-audit of their *
teacher’s recycling. This gives them a chance to critique how weli the program is operating
and provide specific feedback to their teacher and that teacher's students: These students
also tour the local waste and recovery center. This provides them with some perspective
on the amount.of garbage that is handled at the County level. Perhaps this experience will -
affect their attitude about garbage and recycling outside of the school environment. We
feel our students iearn best when given a chance to practice what they are studying. This
is why service learning plays such a critical role in this course. . B

There is another unique aspect of our curriculum that we would like to share. We have
chosen to divide our students .into two groups. One group is composed of students who
have demonstrated both a high maturity level and more refined skills in science. These
students are a separate class and are allowed to work much more independently.
Students in this class work in small groups, to design and carry out their own scientific .
investigation from start to finish. The other group is comprised of students who either need
more structure or whose science skills are.not as well-developed. This class moves a little
less quickly and has a higher emphasis on the skills involved in the scientific method.
These students still have some say in how they want to perform their scientific
investigations, but they are not ready to design and implement an open-ended
investigation on their own. Splitting the classes in this manner has proven to work well for
both types of students as well as the teachers. , . -

How our curriculum meets the four goals identified in the Environmental Education
Guidelines for Washington Schools |

Goal One: The student will develop knowledge about the components of the_environment and
understand their interactions within naturai systems. We believe that it is imperative for our
students to understand the components of the environment and their interactions within
natural systems before they can be genuine stewards of their environment. This is why we
have integrated numerous scientific investigations into this curriculum. We have also
provided ample opportunities for students to gather background information about the
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_How our curriculum prov:des mstructlon on tha environmentai beneﬁﬁs of pract:cmg
sustainability . . e e e R

The; an’n focus cf this. curt um is solld _waste ‘The “hook” that we ii'umua chosen fo, get
studeqts 1o buy in to, thls topic is to involve them in Komachin's recycling. program. We weave
in st ,__ent:fc mvestrga‘tsons on compostmg, worms, soil, piant growth and water qualaty There
-are two major student projects:. a formal | presenta'tron on.one of the. mvgst:gatlons and a
classroom waste audit report. To connect our students to their local community, we take them
on a field-trip-to test water quality and we .take them on a. tour of the local waste handling
‘fac;hty -Our ultimate goal is for. our students to have the scientific knowiedge andhands-on
-experience: to make sustainable decrs:ons regardzng their garbage both in their: |mmed;ate
'hves at Komachln and as future dems:on makers
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~ Inquiry: *Cumculum

Recychng at Komachm
Compostmg and Worms
So:i and PlantGrowth . .
" WaterQuahty A s
Scientific Method and Presentations
- Landfill Field Trip
Garbage Audit and Brochures.

Get Acquainted Activity
Science Attitude Survey
cz'as‘s Overview and Expectations

Recyclmg at Komachin Powerpomt

Recyclmg Quiz and Reading

Tour school's recyclmg facilities

Gef into recycimg groups and assign classrooms

Watch "Recycimg Rainbow Retums" vrdeo -
Recycle for first time, students continue to recycle at Ieast once a week for the remamder,- _
of the, quarter ‘ L ,

Onhne Recyclmg web search

Read “How Compostlng Works”

Science skill focus: variables - oy

Introduce Apple Lab and 0951gntng a Solutlon to a Problem template P

F;nrsh settlng up Apple Lab and set as:de

Dr Rot presentatlon from Thurston County Sohd Waste (worm compostmg bins)

Ail About Earthworms onhne activity and watch wdeo Darw;n S Plow

Worm Lab

N W:gghn Worms Lab Day One (T his actlwty i adapted from The Truth About Sc.'ence A

Curriculum for Developing Young Scientists by Kathryn Kelsey and Ashley Steel)
Scnence skill focus controls
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*
*

@

Wigglin Worms Lab Day Two
Science skill focus: writing a conclusion

Start Plant Growth Lab: plant radish seeds in three types of soil (one of which is from

school garden), gather data over the next week
Science skill focus: responding variable (measuring plant growth)

Test 3 soils used in Lab with soil testing kits and procedures
Science skill focus: writing a good hypothesis, students use background info over the next
3 days to revise their initial hypothesis about plant growth

Soil Background: All About Nitrogen, Phosphorous, and Pbtassium Reading
Characterizing Soil Activity using 3 soils types used in lab ‘

Introducing Soil Web Search online activity
School Garden Scavenger Hunt

School Garden work party, could revolve around replenishing soil with whatever nutrients
are found lacking from soil tests : :

Conclude Plant Growth Lab .
Focus on managing data from the large group and the concept of muitiple trials

Guest Speaker: Susie Vanderburg, Thursfon County Stream Team, on local watershed
issues ,

Introduce water quality tests, readingé from classroom bookiets, sign up for tests

Start water quality investigation: use 3 different types of water samples to run an
investigation

Finish up water quality investigatidn, discuss field trip etiquétte
GREEN Water Quality Monitoring Field Trip

Debrief and reflect on field trip, share and analyze Water Qua!ity data
Scientific Method Practice Test

Scientific Method Online activity

Conclude Apple Lab, each group presents the composting system they designed and how
efficient it was at decomposing the apple ‘ :
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Notes:

Introduce presentation project: each student chooses an investigation to develop into a
formal lab write-up using powerpoint, this serves as an assessment of their understanding
of designing an investigation or designing a solution o a problem, pass out rubric

Show Scientific Method Slide Show

Work independently on presentations

| Work independently on presentations

- Work independently on presentations

Work independently on presentations
Work independently on presentations
Present powerpoints to class, students use rubric to provide feedback to peers

Present powerpoints to class, students use rubric to provide feedback to peers

Students revise presentations based on peer feedback and print out a "slide” copy to turn

in :

Prep for Landfill Fieldtrip: Powerpoint and worksheet, 'focus on soiutions to problems with
iandfills and vocabulary

Fieldtrip to Local landfifl -

Debrief fieldtrip and introduce Classroom Garbage Audit activity
Model auditing technique for the class

Perform Classroom Garbage Audits

Develop Garbage Audit brochures

Develop Garbage Audit brochures

Deveidp Garbage Audit brochures and give to classroom teachers
Shop Right Game |

Last Day, organize work from the quarter, reflection, and Celebrate with Dift Cups!

This is a sample scope and sequence for.a 45 day, or nine-week course. In reality, the flow would change
in response to guest speakers, field trip opportunities, the school calendar, and weather.

The Wigglin’ Worm Lab, Plant Growth Lab, and Water Quality Lab all use the blank Jab template provided.

A A
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Science Inquiry
Getting fo know you, getting to know a little about you...

Your name:

Directions: When told to do s0 stand up and mingle with your classmates. Find one
person that knows the following information and have them write their full name on
the line. Once every line has been signed, sit down and wait for everyone to finish.
We will then share our answers with the whole group.

Someone who knows where the KMS garden is:

2. Someone who has been in the KMS greenhouse:

3. Someone who has a garden at home:

4. Someone who loves broceoli: .
5. Someone who can name at least 4 stages of the water cycle:

B, Someene who recycles ot home:
7. Someone who recycies at KMS:
8. Someone who knows which bin at KMS you would put newspaper in:
9. Someone who can give 3 reasons everyone should recycle:
10. Someore who knows where our garbage ends up:

11. Zomeone who knows the name of KMS's watershed:
iZ. Sormeonewho can name the watershed they live in:
13. Somaone who has participated in water quality moritoring:
4. Someone who can name 3 reasons you should plant trees:
1D, Bomeone who conserves water in some way:
6. Someone who has visited another country:
i7. Someone who has swam in the Atlantic Ocean:
8. Sereore who has gone sailing in Puget Sound:
‘9. Someone who has floated in the Great Salt Lake:
20, Someone who has gane snorkeling:
21, Somszane whao loves To sat crab:

22. Somecne who has baen on a camping trip for longer than 1 week:

3. Somecne who can name 3 endangered species:
24. Someone who knows what an ichthyologist is:

25, Someone who knows the differerce between a slug and an earthworm:




Science Attitude Survey

Consider the following types of things we do in our science class. For each type of
activity, rank both how well you think you do on it and how much you like doing it.
* A *]” means you don’t do well/you reaily don’t like. -
e A “5” means you do really well/you really like to do it.

Type of Activity How Well I Do How Much I Like It
Reading from the textbook .

Taking notes

Class discussions

Teacher demonstrations

Writing conclusions

Doing labs/experiments

Collecting data

Working with lab partner

Answering questions
outloud

Answering questions on
paper

\‘wﬁ/

Writing lab conclusions

Making graphs

Taking tests

Writing lab reports

Making models

1 Making hypothesis

Writing procedures

Watching videos

- S




RECYCLING AT
KOMACHIN

Fa

"'WHAT WE RECYCLE

MIXED PAPER

AH paper goes in the same bin:
*White paper
Color paper
+*Newspaper
* Cardstock
*Some tape and/or glue ok

Does g_g_i include tissues, paper

towels or any paper
contaminated with food! YUCK!

* Corrugated cardboard only!
This oreans you can sce the
wiggly layer of cardboard in
betwoeen the straight layers.
+Non-corrugated cardboard
goes in mixed paper.

+Flatten and place boxes behind
recycling hins for pick-up.

PLASTIC BOTTLES

+Top of bottle
must be smaller
than base to be
recyclable

but not totally dry

*Lid and labels are
ok

*Should be empty,

ALUMINUM CANS

+If there is no
bin for cans in
the classroom,
.place in plastic
bottle container




WHAT WE CAN'T RECYCLE HOW WE RECYCLE

*Kleenex Our program is run by you,
* Paper towels the students!

) =For the §irst enrichment oycle, an
*Shredded paper advisory from each house will colfect
(makes a mess wecyeling, - -
outsgide) + After that, mdentsintheuienee

. enrichitent classes wﬂl coflert
* Food-contaminated vecycling.
items *Service hours age earued by
myo!ers. .

WHY WE RECYCLE Thank You for

. Recycling saves trees.
. Recyching protects wildlife habitat and biodiversity. D i Y P rt.

. o1n our rart:
. Recyeling lowers the use of toxic chemicals. g S
* Recycling helps curb global warming. T
. Recycling stems the flow of water pollution.

+  Recycling reduces the need for landfifls, -

+  Reeycling reduces the need for Incinerators.

. Recycling creates jobs and promotes econonic
devejopment.

. Buying rcc¥cled products contiibutes to the demand for
more reeycied products




Where do I put my “Garbage"?
Key with Notes

Item Mixed Card- | * Plastic Aluminum | Garbage
Paper | board Bottle _ Cans

Kleenex ' X

Although made of paper, Kleenexes are contaminated and must be
considered garbage, even if not used.

Notebook Paper X

Even if written all over!-

Empty tissue box X

These are made of cardstock, not cardboard. Cardboard has the corrugated
(bumpy) layer in the cross section. Remove any plastic before recycling.

Pop cans from X
classroom party

Most classrooms do not have a container for these. They can be placed in a
bag for pickup or faken to staff room container for a/ummum '

Pizza box with - X
cheese stuck to it '

We cannot recycle anyfhmg contaminated with foad

Paper towe! ' X
Paper towels are also considered con fammafed and do not go in recycling.
Plastic yogurt X
container '

Our plastic recycling is for bottles only. The definition of a bottle is that
the top is smaller than the bottom!

Juice bottle from X
commons '

These do not need to be fotally empty, However, do not recycle with a
significant amount of juice still inside the bottle. Lids on the bottle are OK
In fact it's preferable so that juice doesnt get all over! Don't worry about
the label either, it can stay on.

Stapled packet of X

worksheets

Staples are okay in r'ecyc/mg

Plastic pen X

Only plastic bottles in r'ecyc/mg/




Small pieces of : { = X
shredded paper ‘ ' '

These get blown all over the place when students dump the recyc/mg info the
dumpsters. Although technically recyclable, they are better off in the
garbage,

Graded school X
project (poster
board with paper
glued to it)

If you're sure you don't need n‘ fh/.s' can be recycled, Don't worry about small
amounts of fape or glue. However, glitter or other non-recyclable items
attached either need to be remaved or the whole thing needs to go info
garbage

Spiral notebook X
that's used up

Pages must be torn out and metal binder thrown in garbage.

Candy wrappers ' ‘ X
Usually waxy or plastic-coated and not recyc/ab/e
Cardboard box X

Break down flat and place behind recycle bins, Look for corrugated (bumpy)
layer to determine that it is cardboard and not mixed paper. |

Empty donut box : X
Probably food-contaminated and fherefore garbage.

Food items | ' X
Should be composted. Perhaps we need a composting program at KMS.,
Used overhead - X
transparency |

Again, not a bottle, so not recyclable,

PN

N



Wher'e do I puf my “Garbage'

Use fhe mformaﬂon you JUS‘!‘ learned abouf recychng at Komachm 1'0
check the most appropmafe box for d;sposmg of the- foHowmg n‘ems

Ifem M:xed Card«- Plasﬂc : Alusmmum Garbage
- | Paper | board Bottle Cans _
Kleenex. L : :
Notebook Paper
Empty tissue box

Pop cans from
| classroom party

- -1 Pizza box with

cheese stuck to it

‘| Paper towel

Plastic yogurt
| container

| Juice bottle from
commons

‘Stapled packet of
worksheets

Plastic pen

| | Small pieces of
shredded paper

Graded school

| project (poster
board with paper
glued to it)

Spiral notebook
that's lised up

Candy wrappers

Cardbeard box

Empty donut box

Food items: .

Used overhead
transparency




Solid Waste -

Every year, the United States generates approximately 200 million tons of
“trash"--about 4.3 pounds per person per day.:Less than one-quarter of it is
recycled; the rest is incinerated or buried in landfills. With a little
forethought, we could reuse or recycle more than 70 percent of the
landfilled waste, which includes valuable materidls such as glass, metal, and
paper. This would reduce the démand on virgin sources of these materials
and eliminate potentially severe environmental, economic, ancl public health
problems.

Could We Bury It?

The U.S. Environmental Protection Agency estimates that half of all landfills
operating today will be closed by the year 2000 for one or both of these two
reasons: |

» They will be full.

» They will be contaminating groundwater. The water that flows
beneath these deep holes is our drinking water. About 86 pe.r'ce.n? of
U.S. landfills are leaking toxic materials into lakes, streams, and

aquifers. Once groundwater is contaminated, it is extnzmely expensive. .

and difficult, sometimes even impossible, to clean it up.

Could We Burn I'l"

Yes and no. Incineration does generate energy, butata cost--it may r'ele.ase .
foxins into the air and create ash that requires disposal in hazardous-—waste ,\

landfills, and that takes us back to our s‘far'rmg pomf Cities are running out
of places to put their trash,

Could We: Pay Someone to Take It? |
Not likely. As our population grows, former outlying areas are becommg
bedroom communities, and their residents mount stiff opposition to plans

for expanding existing Icmdfs!ls or creating new ones, even in return for somé'_ _

perks. And as local and state government officials cope with the costs and
problems of their own waste disposal, they are less willing fo import other

us?

comimunities’ was%e, and the pollution it generates. So where does ?hns ieave o



Recycling Trivia ' " Name:

1.-Go to http://www.resourcefulschools.org/htmiifacts.html

2. Read the “Fun Facts about Recycling” to answer the following questions.

3. Click on “Recycling Trivia Challenge” up at the top of the page. Click on “Quiz Me”.
Use your notes to answer the questions.

4. Click on “Score Me”. How many did you get right?

How many'trees dpes it take to make a ton of paper?
What is s;aid to be the highest‘ point in Ohio‘?

What kind of trash makes up the largest part of our waste stream?

How much paper does the average American use m one yeér? _

How many pounds of pollutants can one tree filter in a year?

Every day businesses generate erioizgh 'papgr to circle the world how fnany times?
What Does "Cycler the Robot” Do and in what country ddes he live?

Why do new landfills cost more than old ones?

How many Styrofoam cups do Americans throw out in a year?

How many trees are cut down each year to supply raw materials for American paper

| and pulp mills?
What is a "nappy"?
How much water can be saved for one ton of paper recyclied?
What percent of the world's water supply is usable?

How many trees are wasted every Sunday based on newspapers typically thrown out?



What’s in America’s Garbage?

1. Go to: hitp://www.epa.gov/epaoswer/non-hw/reduce/catbook/what.htm

2. Label the Pie Graph with the appropriate type of garbage and the percentage.

3. Predict how this Pie Graph would look like if we did an audit of Komachin’s garbage,
considering our recycling program. Use the blank circle and fill in with your predicted
percentages.

.




How Composting Works
by Craig C. Preudenrich, Ph.D,

Americans generate about 210 million tons (231 million short
tons) of trash, or solid waste, each year. Most of this trash (57
percent) gets placed in municipal landfills. About 56 million tons
(27 percent) is recovered through either recycling, in the case of -
glass, paper products, plastic or metals, or through composting, in
the case of yard waste. Composting is a method for treating solid
waste in which organic material is broken down by
microorganisms in the presence of oxygen to a point where it can
be safely stored, handled and applied.to the environment.
Composting is an essential part of reducing household wastes. It
can be done inexpensively by every household and produces a
product -- finished compost or humus -- that can benefit the
environment as a natural fertilizer for gardening and farming.

urtesy Karim Nice
Home composting is an ideal
way to reduce solid waste.

Composting Biology
Composting creates the ideal conditions for the natural decay or rotting
processes that occur in nature. Composting requires the following:

» Organic waste - newspaper, leaves, grass, kitchen waste (fruits,
vegetables), woody materials -
« Soil - source of microorganisms -
~« Water :
« Air - source of oxygen

During composting, microorganisms from the soil eat the organic (carbon
containing) waste and break it down into its simplest parts. This produces a
fiber-rich, carbon-containing humus with inorganic nutrients fike nitrogen,
phosphorus and potassium. The microorganisms break the material down
through aerobic respiration, and require oxygen that they get from the air
you introduce when you turn the material in the compost bin. The
microorganisms also require water to live and muttiply. Through the
respiration process, the microorganisms give off carbon dioxide and heat -
temperatures within compost piles can rise as high as 100 to 150 degrees
Fahrenheit (28 to 66 C). If the compost pile or bin is actively managed by
turning and watering it regularly, the process of decomposing into finished
compost can happen in as little as two 1o three weeks (otherwise, it may take
months). : .




* The compost process

The compoSt conditions must be balanced for efficient decomposition. There
must be:

« Plenty of air - mixture should be turned daily or every other day

» Adequate water - mixture should be moist, but not soaking wet

» Proper mix of carbon to nitrogen - ratio should be about 30:1 (see
Elements of Composting: C:N ratio and Virtual Pile for details)

« Small particle size - big pieces should be broken up, as smaller
particles break down more rapidly ‘

« Adequate amount of soil - should provide enough microorganisms for
the process \

The compost pile actually has'a complex organization of living organisms - a
foodweb. Bacteria and fungi primarily break down the organic matter in the
trash. Single-celled organisms (protozoa), small worms (nematodes), and
mites feed on the bacteria and fungi. Predatory nematodes, predatory mites
and other invertebrates (sowbugs, millipedes, beetles) feed on the protozoa,
mites and nematodes. All of these organisms work to balance the population
of organisms within the compost, which increases the efficiency of the entire
process.

Why Compost?
The major goal of composting is to reduce the amount of solid
‘waste you generate. If you reduce solid waste, you will save
space in municipal landfills, which will ultimately save you tax
‘money. Finished compost has the advantage of being a useful
natural fertilizer that is more environmentally friendly than
synthetic fertilizers.

S



Name:

Design a Solution to a Problem: Apples to Soil

You and your partner 8 challenge is to use the following materials to compost
one half of your apple into soil as quickly as possible. This will be your
“Experimental Apple”. You will also set up a “Control Apple” under identical
conditions as everyone else’s Control Apple. After setting up your experiment,
your apples will be allowed to sit for a few weeks. When we complete the
experiment, you can compare your experimental apple with your control
apple. Use what you have learned about the decomposition process to turn
your apple into soil!

Materials:

2 apple halves

two plastic baggies
dirt

leaves

worms

water

air

*+ & & & & »

Using only the materials listed; describe how you wouid scientifically
design a way to decompose your apple.

Be sure to0 describe the following phases of a scientific design process:

» Gather Information: Describe the scientific information you have or
need to solve the problem.

+ Explore Ideas: Describe several ideas you have to solve the problem,

including any useful scientific concepts.

Plan: Write a simple plan, including reasons for choosing this solution

Diagram of Plan: Make a labeled diagram of your solution.

Steps to Do the Plan: Write the steps you need to take to do your plan.

Test Solution: Describe the measurements needed to evaluate the

effectiveness of your solution.

s 6 3 »



Problem: Compost one half of your apple into soil as quickly as possible.

Gather Information:

Explore Ideas:

Plan:

L N

L



Steps to Do the Plan:

Labeled Diagram of the Plan:

Test Solution;







All about Earthworms.
Name:

Log on to hitp://yucky.kids.discovery.com
Click on Worm World
Click on All about Earthworms
Read and answer the following questions:
1. How many species of worms are there?

2. How many kinds of earthworms?

3. Draw and label the inside of a worm below:

4. Describe the functions of the following body parts:
a. Pharynx:

'b. Esophagus:
c. Crbﬁ:
d. Gizzard:
e. Intestine:
f.  Bloodstream:
g. Anus:
Click on Worms as Recyclers and answer the followfng questions:
5. Describe how and wha-t"worms recycle:

6. What would happen without the help of worms?

7. What do worms give to the soil after they decompose refuge?

On the back of this paper explore the website. Be sure to read the interview with Eddie
the Earthworm and the baby earthworm being born. On the back of this worksheet write
down 10 more interesting things you learned about earthworms.



Mqirie: Darwin’s Plow, 13 minutes : Name:

1. What is the lump of dirt found near an earthworm’s tunnel?

2. What is the role of the gizzard in the earthworm?

3. What does an eartﬁworm eat?

4. Why is the earthworm so important for plants?

5. What twor benefits do the earthwonné’ tunnels provide for plants?

6. According fo Darwin, Why are many ancient cities buried underground after so
thousands of years/

7. How does the earthworm move?
8. How does an earthworm know how to avoid light if they do not have eyes? -
9. Name at least three facts about earthworm sexual reproduction,

10. How many worms do scientists estimate live within an acre of land?



N

' Ear?hwor‘m Observa*hon Lab

Pr‘ob!em Wha? are some behawor's of earthworms‘-’

Mater’:als

1.. Black paper
2. Earthworms R
3. Wet and dry paper Towels

4. Pie pan
_ Proceduras -
1. Sketch the earthworm and label the mouth, anus and ch‘raﬂum
2. Using a hand lens sketch one section of the earthworm, SRR
3. Using the hand lens. count and record ’rhe number of segmen*rs inalem ...
~---section, L
4. Examine the ventral and dorsal sides of the earthworm. You shouid see
some tiny bristles. This are cailed setae, describe them. &
Measure the length-of your earthworm in centimeters. Record.
6. Measure the mass of your earthworm by placing it in a petri dish and
putting it on the triple beam balance. Record,
7. Lay a dry paper towel on one half of the pie pan and a wet paper Towel on
 the other half of the pie pan. Leave a space between the paper towels.
8. Put the earthworm on The we'r paper towel and record ob ser*va"hons for
two minutes, o
9. Place the earthworm on the’ dry papar‘ towel cmd record obser’vqhons for

two minutes.

10 Remove dry paper towel Fr‘om pie pan and r‘eplace it with another sheet of

wet paper towel.

11. Lay a sheet of black paper over “the fop of haif of the pie pan, and then

put the worm in the middle. Record obser‘vahon_s for two minutes, then
remove paper. :

12. Gently touch the earThworm with a dry coﬁon swab Record its reachon

13, Dip cotton sweb in vinegar and hﬂ!f*’ it ": ‘Fr‘on+ of the earthworms for two

minutes. Record observations,”

14, Return earthworms to proper con?ainer, throw away all paper towels and

cotton swabs, and cleah pie pans.



Earthworms

Phylum - .Agng[ig ; bilateraily symmetrical WOrms with round segmeme’d-bbdié‘s; terrestrial‘and. ( )
aquatic species; well developed body systems; includes earthworms, leeches, and marine o
_polychaetes. | : S - - -

arthworm \ - S

The earthworm is a segmented worm, the most developed of three broad groups of worms. Its
.body may have more than one hundred segments. The earthworm's peciliar way of eating is
what makes it so valuable to farmers and gardeners: It literally eats its way through the soil. The
decaying plant and animal matter in the soil is digested as it passes through the earthworm's
- body. The eliminated soil is improved in fertility, but the side effects arg even more important.
The soil is loosened and aerated. Also, mineral-rich soil below the depleted surface is brought up
- and mixed with mineral-depleted surface soil. The earthworm moves through and on the soil by
alternately stretching and contracting its body. .

Earthworms aré skin breathers. . That is, they take in oxygen and release carbon dioxide
directly through the skin. For this to happen their skin must be moist. Fandling dries out their
skin, so it's important to have wet hands or to use wet paper and a spoon if they need much
handling, ‘ " '
e PARTS OF AN EARTHWORM S

Brain

Mouth

Reproductive
structures
Main nerve cord

/’lwaste removal
S tubes




Earthworm Lab | Name:
QObservations: | | . :
Sketch of Earthworm: Label mouth, anus, and clitellum

Sketch using hand lens:

| Earthworm | Data or description

Number of segments (rings)

Description of setae

Color, texture, etc.

Length in cm

Mass ing

Stimulus Earthworms Reaction |
Wet paper towel |

Dry paper towel

Black pdper‘

Dry Cotton Swab

Vinegar Swab




Analysis:
1. Based on your observations do you think the ear?hworm hos a sense of

gmell? Why or why not?

2. Based on your observations do you think the earthworm has a sense of
touch? Why or why not? |

3. Based on your observations do you think the earthworm can sense light?-

Why or why not?

Conclusion: One paragraph
o What were you trying to find out? ‘
» What were two things you learned about earthworms that you d:dn t
~ already know?

*  What were two things that reclly surprised you‘>

» Concluding sentence..In conclusion I would say...

"‘\,//



Name:

Name of Lab:

Question/Problem: What are you trying to learn?

Background Information: What do you already know?

.
.

Hypothesis/Prediction: What do you"t'hink will happen? |
If

Then

Because

Materials: What will you need for this investigation? (Include a measuring devise!)

Variables: :
¢ Manipulated Variable (what you are intentionally changing)

» Responding Variable (what you are observing and measuring)

¢ 3 Controlled Variables (things you are keeping the same, or controlled,
throughout the experiment to ensure a fair experiment)




Procedures:
* How will you test your hypothesis?
Be logical, can someone else repeat them?
Say how much of everything is needed and how long to carry out steps.
Explain what needs to be measured and how to measure it.
Include repeated trials! (Even though we may not do them!)

* & 2 @

10.
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Data Table:

Conclusion:
e Explain the question
o Explain the hypothesis
o Explain your observations, your data, use numbers!
* Does the data support your hypothesis? Where you right?
*  What did the investigation show you?




Scoring Rubric

I'X’;:lbg:tt;:n Description of Attribute ‘;2;::
: The prediction must be related to the investigative question
Prediction and include both the manipulated variable (chewing time) 1
and responding variable (mass of the gum after chewing)
Though giving a reason for the prediction is not expected at
_ this level, a value point may be awarded for a reason for the
Prediction Reason prediction such as “The longer the gum is chewed, the less 1
the gum’s mass because chewing takes out the sugar.”
(Note: At this level, a prediction, which is supported by any
reason, justifies the ‘prediction reason’ value point.)
: A list of the minimum materials (gum, balance, and stop ‘
Materiais watch) needed to perform the procedure must be listed in this !
1 section.
Procedure The written or diagrammed procedure is evaluated as w6
follows. p
One Controlled At least one controlled variable (kept the same) is identified
(kept the same) or implied in the procedure or materials such as one type of I
P P _
Variable gum, the chewing rate, or the way the gum is massed
Menipulated (changed) The time of chewing is‘identified or implied in the procedure
P Variable g or data table (if given) as the only manipulatecl (changed) 1
‘ ‘ variable.
. The mass of gum after chewing is identified or implied in the
Responding - p
(dependent) Variable procedure or data table (if given) as the responding 1
P {dependent) variable.
. More than one trial is planned to measure the responding
Rep eaf.ed Trials {(dependent) variable for at least one condition. :
The procedure explicidy states “record” or gives a data table. :
Record Measurements If artificial data is given, no value point may be awarded. !
) The steps of the investigation are logical with enbugh detail
Logical Steps to repeat the procedure effectively. 1
Total Value Points Possible 9
Notes:

1. No points may be awarded for an investigation that repeats of the scenario investiga’cion.‘
2. One meaning of the word “it” may be inferred from a previous sentence.

Grade 8: Planning an Investigation 4 DRAFT 2/17/2004

R



- Responding Variable:

Using th_e Soil Test Kit

Question: Of the three soil samples I select, which sample would have the most
Nitrogen, Potassium and Potash. : _

Background Information on Nitrogen, Phosphorous, and Potash,

Manipulated. Variable:

Controlled Variables:

Materialg:

Step One: Preparing your Soil Samples

Take sample of soil at least 4” deep in the bed.

Avoid touching the soil with your bare hands.

Place your soil sample into a clean container. .
Break the sample up with the trowel or spoon and allow it to dry out naturally.
Remove any small stones, organic material such as grass, weeds or roots and hard
particles of lime. : '

Crumble the sample finely and mix it thoroughly.

i o S

&

Nitrogen, Potassinm, and K Procedures:

1. Fill a 1000m! beaker with 250 mi of soil and 1000 ml of water. (Larger or smaller
quantities may be tested as long as the 1 part soil to 5 parts water are maintained)
Best results with distilled water. :



% =

Thoroughly shake or stir the soil and water together for at least one minute; then
allow the mixture fo stand undisturbed until it settles (30 minutes to 24 hours,
dependent on soil). A fine clay soil will take much longer to settle out than a
coarse sandy soil. The clarity of the solution will also vary, the clearer the better,
however cloudiness will not affect the accuracy of the test,

Select the appropriate comparator for the test you wish to make. Remove the cap
and take out the capsules which should be the same color as the cap.

Fill the test and reference chambers to the fill mark on the chart with solution
from your soil sample. Avoid disturbing the sediment, Transfer only liquid.
Remove one of the appropriate colored capsules from its poly bag. Holding the
capsule horizontally over the test chamber, carefully separate the two halves and
pour the powder into the test chamber.

Fit the cap on the comparator, making sure it is seated properly and caps tightly.
Shake thoroughly. ‘

Allow color to develop in the test chamber for 10 minutes.

Compare the color of the solution in the test chamber to the color chart. For best
results, allow daylight (not direct sunlight) to illuminate the solution. Judge

colors, if necessary, and note your results for future reference. Follow these steps

for each of the N, P, and K tests,



Soil Fertility

Have you ever planted a seed or seeds in soil and watched in amazement as tiny
chutes begin to emerge from the soil and then eventually grow into a healthy, stable
plant? Did you know that besides needing water (which is very important!) the type
of soil that plants grow in and what actually goes on in soil determines how well
plants grow? Five factors determine what types of soil form on Earth and critters
that live in the soil are part of the amazing soil forming process:

Parent Material- the primary material from which the soil is formed. Soil parent
material could be bedrock, organic material, an old soil surface, or a deposit from
water, wind, glaciers, volcanoes, or material moving down a slope. Bedrock is
broken down as water, wind, or other weathering processes wear away mineral
particles from rocks. : '

Organisms- Soil is also formed as organic matter (such as leaves and dead plants)
decomposes and as critters living in the soil change the chemistry of soil. Each of
these parts work together to make soil that plants can grow well in. Fertile soils are
those that have enough Nitrogen (N), Phosphorus (P), and Potassium (K), along with
other nutrients that plants take up.

Topography- The location of a soil on a landscape can affect how the climatic
processes impact it. Soils at the bottom of a hill will get more water than soils on the
slopes, and soils on the slopes that directly face the sun will be drier than soils on
slopes that do not. Also, mineral accumulations, plant nutrients, type of vegetation,
vegetation growth, erosion, and water drainage are dependent on topographic relief.

Climate- heat, rain, ice, snow, wind, sunshine and other environmental forces break
down the parent material and affect how fast or slow soil formation processes go.

Time- All of the above factors assert themselves over time, often hundreds or
thousands of years.

Soil and plants play a very important part in the survival of humans and animals.
Soil protects plant roots from exposure to the Sun's heat at Earth's surface, soil
filters pollution that comes from rain and water runoff from farms. Soil is used to
build with and on, and soil is what plants need to grow and be supported while
growing. Plants are not only used for food but are also used to make fabrics and
dyes, medicines and beauty products, fragrances, rubber and building materials,
just to name a few.

The most important function of plants involves photosvnthesis. Photosynthesis is a
process in which all plants and algae as well as certain types of photosynthetic
bacteria produce their own food, and in deing so take in carbon dioxide (COy and
then release oxygen (0,) into Earth's atmosphere, which many living species on
Earth need to survive.



You will learn here about three important minerals:
+ Nitrogen
» Phosphorus
+ Potassium

Plants must have these nutrients in order to grow healthy and strong,

WHY PLANTS LIKE NITROGEN (N):

Nitrogen (N) helps plants use carbohydrates to gain energy, like certain foods we eat
help us to gain energy. Nitrogen controls how plants take their form and how they
_function inside, and nitrogen helps plants make protein that help them grow strong
and healthy. Humans and animals benefit from eating vegetables and plants that are
rich in nitrogen because proteins are passed on to humans and animals when they
eat vegetables and plants. :

THE NITROGEN CYCLE AND HOW NITROGEN MOVES THROUGH THE
SOIL:

The nitrogen cycle involves certain processes that change nitrogen into different
forms. Organic nitrogen in materials, like dead leaves and plants, are changed into
inorganic nitrogen by microorganisms (critters) in the soil. Plants take up these
available forms of inorganic nitrogen ( NO3" and NH,") so they can grow.
Unfortunately, these forms of nitrogen are not always used by plants because they
cither get onto clay particles in soil, they leach into the groundwater because they
cannot be absorbed by the soil, or they change into nitrogen gases that escape into
Earth's atmosphere. Luckily there are specific kinds of microorganisms living in the
soil that can convert gaseous forms of nitrogen into inorganic nitrogen that plants
can use.

When plants die the dead plant matter falls to the ground and certain microbes, yet
again, do their job of decomposing dead plant matter (which contains organic N)
and changing it into inorganic N that living plants can use! This cycle is continnous.
Processes in the nitrogen cycle are: Adsorption/Fixation, Denitrification, Erosion,
Immeobilization, Leaching, Mineralization, Nitrification, and Volatilization.

HOW PLANTS TAKE UP NITROGEN

Pianis take up nitrogen in forms of nitrate ( NO;3") and ammonium ( NH," ). Most
plants thrive on equal amounts of these jons but nitrates are more quickly available
to plants because they move through the soil solution, whereas ammeonium ions
become fixed or held on to clay particles, called colloids, because of their positive
charge.

) /;’



WHAT HAPPENS WHEN PLANTS DON'T GET ENOUGH NITROGEN:

Plants deficient in nitrogen have thin, spindly stems and their growth is stunted.
Their older leaves turn yellowish-green from nitrogen starvation (chlorosis), while
newer leaves are supplied with the available, but limited nitrogen.

WHAT HAPPENS WHEN PLANTS GET TOO MUCH NITROGEN:

Plants that get too much nitrogen have alot of foliage (leaf) growth but are not
strong. Plants that are not strong can get diseases more easily, can be bothered more
by bugs, and can eventually fall over and die. An excess amount of nitrogen in
plants can affect the amount of sugar and vitamins in fruits and vegetables, making
them taste different. More importantly excess nitrogen can build up in plant tissues
causing toxicity (poisoning) in livestock and in small children who eat nitrogen rich,
leafy vegetables

WHY PLANTS LIKE PHOSPHORUS (P):

Phosphorus (P) plays an important part in how plants and animals form and in how
they function and grow. Phosphorus is known to help plants during photosynthesis,
P helps plants respire (breathe), P provides energy transfer and storage, and P also
helps plants efficiently use water. Seedlings and roots grow more quickly and
vegetable and fruit production is increased when plants get enough phosphorus. Soil
phosphorus comes mainly from the weathering of rocks that contain the inorganic
mineral Apatite

Because minerals containing P are mostly insoluble and because P is fixed, or held,
on to soil particles that erode away during rain storms, plants cannot get enough P.
Over the past 100 years, farmers and gardeners have heavily added phosphorus
fertilizers to their fields to help plants get more of this nutrient.The main reason
phosphorus pollution occurs in the environment is because too much P fertilizer is
added to soil, then during rain storms it travels on soil particles, across the land,
and into surface waters.

Unfortunately, excess P in the environment has caused and continues to cause
pollution in streams, rivers, lakes, and groundwater which is used for drinking
water. Aquatic life and wildlife living in and around these waterways also are
affected.

HOW PHOSPHORUS MOVES THROUGH TEHE SOIL AND HOW PLANTS
TAKE UP PHOSPHORUS:

“Inorganic and organic forms of P are found in soils, with most organic P being
located at the soil surface. The same processes for nitrogen also occur for P: organic



forms of phosphorus are changed into inorganic forms of P by microbial activity in
the soil (mineralization) or when inerganic forms of P are changed into organic
forms of P that plants cannot use (immobilization).

Seil pH affects phosphorus availability to plants. In alkaline soils, in arid climates,
calcium phosphate (CaPO,) is dominant. If soil pH gets too high a chemical reaction
takes place that fixes the phosphorus and makes it insoluble and unusable by plants.
In acid soils aluminum phosphate (AIPQ,), iron phosphate (FePO,) and sometimes
manganese phosphate (MnPO4) are dominant. If soil pH gets too low achemical
reaction takes place that fixes phosphorus to Al, Fe, or Mn and phosphorus becomes
~ insoluble and unusable by plants

Other factors that prevent plants from taking up phosphorus include lack of
oxygen, low soil moisture, low organic matter, extreme temperatures within soil, soil
" type, and plant type. Plants living in highly weatheéred soils use organic forms of

phosphorus; plants living in soils that contain organic matter and are less weathered

is¢ inorganic forms of phosphorus.

When soil contains enough organic matter (dead leaves and plants) at Earth'é
surface P cannot become fixed as easily to clay surfaces. Adding organic matter to
soil gives plants more time to take up P before P become fixed.

Of all thSphorus in existence on Earth, only 0.01% becomes available for plant
use!

WHAT HAPPENS WHEN PLANTS DON'T GET ENOUGH PHOSPHORUS:
Plants that don't get enough P have spindly, thin-stems that are weak. Their growth
is stunted or shortened, and their older leaves turn a dark bluish-green. The ability
of phosphorus deficient plants to produce seeds, flowers, and fruits is deminished.
Farmers and gardeners add P fertilizer to soil to so their plants wont become
unhealthy.

WHAT HAPPENS WHEN PLANTS GET TOO MUCH PHOSPHORUS:
Phosphorus is hard for plants to obtain, let alone get too much of because:

1.) inorganic P is scarce in the envifbnment

2.) P can quickly become fixed on to soil

3.) P gets eroded in rain water runoff to streams, rivers, and lakes.

WHY PLANTS LIKE POTASSTUM (K):

N



Potassium (K) is very imaportant in the plant photosynthesis process and in helping
plants metabolize their food to get energy, like humans and animals do when they
eat. Potassium controls water and chemicals inside plants that help plants function
well. Potassium also controls the absorption of water into plant pores, like the pores
on your skin. -

HOW POTASSIUM MOVES THROUGH SOIL AND HOW PLANTS TAKE UP
POTASSIUM:

Kis found in high levels in most soils, except in those soils containing sand, but the
availability of K to plants is low because a large percentage of K is held in mostly
unavailable forms to plants. K can be held inside a clay particle as part of the clay's
structure, or it can be held outside on the edges or surface of a clay structare
because it has a positive charge. ‘

Of all soil K, 90-98% is held in primary mineral structures that are very resistant to
most weathering processes, and therefore not easily available to plants. This form of
K is known as inorganic structural K. Roots of some plants do have the ability to
take up K from solution around these primary minerals, making these minerals
dissolve more easily.

Secondary minerals, such as vermiculite and smectite clays, adsorb or fix K on to
_ their edges and in between their crystal layers, making K only slowly available to
plants. This form of K is called nonexchangeable K. :

More readily available K for plants is found on the surface of clay particles
(colloids) where they can exchange places with other similar sized and positive
charged ions in the soil solution. These forms of K are called exchangeable K and
solution K. K in soil solution is the easiest form of K for plants to take up. The soil
solution is, however, subject to loss by leaching. :

As plants take up solution K, exchangeable K takes the place of solution K, while
another K ion (from nonexchangeable and structural K sources) moves into the
position the exchangeable K was once using. In otherwords, these different forms of
K move around (like people do in the game "musical chairs" } to replace K used up
by plants or te replace K that is lost in the environment.

Plants are known to take up five to ten times more K, as compared to N and P,
however; plants cannot take up potassium (and other nutrients) when soil moisture
and temperatures are low, when root growth is small, and when enough oxygen is
not available. Like phosphorus, potassium is only available to plants in small
amouiis and is hard for plants to get. Like certain forms of nitrogen and
phosphorus, potassium alse becomes fixed onto clay particles in soil, making it even

harder for plants to obtain..

WHAT HAPPENS WHEN PLANTS DON'T GET ENOUGH POTASSIUM:



Plants lacking in K do not have enough energy to properly grow, their roots are not
well formed, and they have weak stems and stalks. The edges of older plant leaves
appear '"burned”, as K deficient plants cannot regulate and use water efficiently. K
deficient plants are more easily affected by pests, bugs, and diseases. Also, they
cannot survive through winters or droughts (periods of time when water is not
available to plants).

So, you see, plants that do not get enough of these very important nutrients, (don't
forget them- they are N, P, and K!) cannot grow well and eventually can die, But we
also must use our knowledge about soils to ensure that nutrients are added to soil in
the right amounts and that soil is managed in ways to prevent nutrients from
leaving the soil and polluting our groundwater (drinking water), streams, lakes, and
rivers.

\\/



Name

All about Nitrogen, Phosphorous, and Potassium
(To accompany reading)

1) Why do plants like Nitrogen?

2) How does Nitrogen move through the soil?

3) How do plants take up Nitrogen?

4) What happens when plants don’t get enough nitrogen?

5) What happens when plants get too much nitrogen?

6) Why do plants like phosphorus?

7) How does phosphorus move through the soil and how do plants take up
phosphorus?




8) What happen§ when plants cion’f get enough phosphorus? _

9) What happens when plants get too much phosphorus?

10) Why do plants like potassium?

11) How does potassium move through soil?:

12) What happens when plants don’t get enough potassium?

13) What happens when plants get too much potassium?




Characterizing Soil
Background' | _
Soil comes in a variety of shapes, colors, textures and consistencies formed
by both physical and biological forces found in nature. Many of us take soil -
for granted but in reality soil feeds not only humans but wildlife too, and few

people actually understand just how long it takes for soil to actually form
and and how it forms,

Objectives:

*Identify and characterize three soil types on the Komachin campus.
*QObserve and examine soil types on the microscopic level.
* Connect the importance of soil and its relation to the global food web.

Procedures:

1. Hand out the soil texture, consistency, and structure field guides.

- 2. Hand out the student sheet for them to use in the field and in the lab for
their observations and drawings.

3., Take students outside to observe three different soil types.

4. Make and record observations about the three soil types by first looking at -
Soil structure. Soil structure is the shape that the soil takes based on its
physical and chemical properties. Each individual unit of soil. structure is .
called a ped. Take a sample of undisturbed soil in your hand (either from the
pit or from the shovel or auger). Look closely at the soil in your hand and
examine its structure. Possible choices of soil structure are: granular,
blocky, prismatic, columnar, platy, massive or single grained.

5. Make and record observations about the three soil types based on
consistency, The choices ar¢ loose, friable or firm.

6. Make and record observations about the three soil types based on its
texture. The choices for textute are gritty (sand) soft, silky or “floury”
(silt), or stieky (clay). :

7. Bring students back to the lab to allow them to make some microscopic
observations with the dissecting scopes and draw how each ooks under high
and low power,
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~ Soil Structure
Soil structure is the shape that the soil takes based on its physical and chemical
properties. Each individual unit of soil structure is called a ped. Take a sample
of undisturbed soil in your hand (either from the pit or from the shovel or
auger). Look closely at the soil in your hand and examine its structure. Possible
choices of soil structure are:

Granular: Resembles cookie
crumbs and is usually less
than 0.5 cm in diameter.
Commonly found in surface
horizons where roots have
been growing.

Prismatic: Vertical columns of
soil that might be a number of
cm long. Usually found in
lower horizons.

Blocky: Irregular blocks that
are usually 1.5 - 5.0 cm in
diameter.

_ Single Grained: Soil is broken
Columnar: Vertical columns into individual particles that do
f 3 t Ll 1 . K M 3 .
of s0il that have a sal "cap that lic horizontally. Usually not stick t(_)gether Always
at the top. Found in soils of . ‘ " accompanies a loose
Cy o - i found in compacted soil. .
arid climates. . | consistence. Commonly found
' in sandy soils.

Platy: Thin, flat plates of soil







Name

- Introducing Soil Web Search

6o to: http://s0il.gsfc.nasa.gov/features htm
* to find links Yo the following sections. Use the web pages to answer the
questions or fill in the diagrams.

‘Section One: What the Soil Does (The Soil is A *Jill" of All Trades)

The soil IS a: .

How much of the earth is covered with water?
How much of the earth is covered with land?
How much of the remaining land is desert, polar, or mountainous?
How much land is left overall? |

What conditions prevent 40% of this remaining land to be productive?

* The remaining % of land left for far%ning is . What does
this remaining amount have to compete with?




Section Three: The Pedosphere As a Hub (A Soil By Any Other Name..)

Section Four: Secrets Hidden in Soil

¢ What are the five forming factors that create soil?
O

Q
©
o)
o]

5) Describe the tools and techniques Forensic Geologist use to do their
work. '




Name

Komachin Sustainable School Scavenger Hunt

You have a two sided map. On one side is an aerial photo of the whole Komachin -
grounds, and the other is a “Conceptual Plan” of the Komachin Education Garden drawn
in June 2001.

It is expected that you and your partner do not gather with other partners in your
class and that at all times you are respectful of the other classes by not being loud or
purposefully disruptive.

Draw and Label (or make a key for) the following features on the
aerial view of Komachin.
I. The Memorial Garden 2. Storm Drains
3. Rhododendrons 4. Deciduous Trees
5. Lacey Well-Head 6. Direction to Chambers Lake
7. College St. 8. Impervious Surfaces
9. Direction to Wonderwood 10. Grass Areas
11. Reimer’s missing Azaleas 12. Evergreen Trees
13. Shrubs 14. Direction to view Mt. Rainer

Shade, Draw, and Label (or make a key for) the followmg
Sfeatures on the Conceptual Map of Komachin.

1. Green House 2. Raised Beds
3. Rain Garden 4. Central Plaza
5. Native Berms 6. Kiosk
7. Rocks 8. River
9. List Flowers/vegis 10. Proposed Bridge
11. River of Words 12. Find favorite poem and share.
13. Damaged Mural 14. How many Greenhouse Tables

15. Spiget Closest to GH  16. List How many Native Plants you
- can identify.
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Practice Planning a New Investigatiozi Name:

In inquiry, you investigated how different variables (worms, moisture, air,
compost, etc.) affected the decomposition rate of an apple. Now you get to show
that you understand how to plan an investigation. You will have a new question.
For this question, write a hypothesis, list materials, and write procedures for
the investigation. : '

New Investigative question: How does the type of fruit affect the rate of
decomposition? _

Plan an investigation to answer the new investigative question.

In your plan, be sure to include:
e Hypothesis
- ¢  Materials needed to do the investigation

s Procedure that includes:
« logical steps to do the investigation
. two controlled (kept the same) variables
- one manipulated (changed) variable
. one responding (dependent) variable _
. how often measurements are taken and recorded

Question: How does the tyj)e- of fruit affect the rate of decomposition?

 Hypothesis :

Materials:




You may use the space below for a labeled diagram to support your
procedure,

Procedure:

“\___4‘/:



On-line Scientific Method Activity Name:

e & & & »

g e

VoW

10.

11

12.
13.
i4.

15

. Read about the death of Terrance Bogg. Who killed him?
- What is the method called for solving problems for both a detective and a

Go on line and type: http://aspire.cosmic- rav org/ in the address window,
Click on “Scientific Method”.

Click on picture.

Click on “What is the Scientific Method?”

You need to use the arrow buttons to work your way through the webszte and
answer the questions.

scientist?

Answer questions for Labl:
Where you right? :
What’s the difference between an op:mon and a fact?

What is an inference?

Identify as fact or inference:

Were you right?
Try some more!
Write a hypothesis for situation #3

What was Pasteur’s correct hypothesis?

What was the Greek’s incorrect hypothesis?

Write a hypothesis about the water quality situation;

. What’s wrong with experiment #3?
16.

What does “valid” mean™

What’s wrong with experiment #1?

What’s wrong with experiment #29

What is a scientific theory?







Scientific
Method Review

" Question

« This is the focus of

your whole
investigation

The question must be
testabls!ii!

The question should
include the
manipulated and
responding variables

Background information

« This is any usefu! information
that might make your

. hypothesis more accurate or
will allow you to understand .
the investigation more cleariy
This information might come
from class discussion,
texthook reading, computer
research, etc.

Hypothesis

. If...(rﬁanipuiated variable}...
*+ Then...(responding varlable)...

+ Because...{you don't have to be
right to get credit, but it does
have to be reasonable}

-

Your hypothesis is your best
educated guess before starting
an investigation

it's the prediction of what's going
to happen

°

Materials

Al the stuff needed to perform
an investigation

Materials list and procedures
should match

+ Always be sure to include a
measuring devise for the
responding variable

* You don't have to be specific
about your amounts in the .
materials list, but you do have
to be specific in your
procedures

.

.

-

+

-

Procedures
Must be logical/repeatable
Write in a numbered list
At least 1 confrolled variable (kept same)
Ondy 1 manipulated (changed) variable
Only 1 responding (measured) variable

Must include “record measurements”; be spacific about
what's to be measured (‘measure plant size not specific”
“measure height of plant” is)

If steps are to be repealed, be carefull Make sura you
are saying to'repeat the right steps!

Inciude how much of things to use and how long to
perform actions

To make investigation more valid, include repeated trials
Avoid pronouns, especially “it"




. Attributes of & Controlled | tigation for Awarding Vatue Points

Viluy
Gnvestipation Attt Tiraeeipcion of Aliriowts ol
"

The prediction portion of the hypothesis must answer the given

Prediction question inchudng the cffoct of the manipufated {changed) 1
fabie {he di 7 yvarigble,
Prediction A hypothests maist giva s related reason for e prediciion. 1
Reason

Alist of the minimurh ptaterials necded Lo perforn the procedure,
inciuding s lool to measure respanding variable,

Atribute Notes:

i, The ‘sight’ emonnt of ingredients (e.g, 'x' ml. or 'y’ grams)

Matenals needed to carry out the procedure do notneed fo bo giveninthe § §
malerial list.

2. if pre-measured amounts ol materialy are listed in the inateriols
list, a measuring devioe may nol be ateded in the materials list.

3. Stendard Clessroom Materdsls do ot need 1o bt listed: paper,
penel, sufely equipment {c.g. goggles, zprons, gloves, longs),

Abiribote of s Controlled Inventigition for Awaivting Yahe Fobls (ontimod)

Valio
° | Evetipstion Atibalen Desttiption of Attribute i
o
Provedurs; “The writlen or disprabmnd prookdirs i cviluicd &2 fellows, o Upias
priciia N A4 st o coearolied e the simo) varatk. ot e entifiod o inupicd It '
ame proceidars o the mueristk fiis
Varizbi;
Ol firl pricsdiz or dtin
(charged) i 1
it 1abls (i giveny. .
M . » Seidentifisd oc bapliod in & )
{fpenton iabieG ghven) -
Th e ided periodically v gives & dth
bl -
Record At Hole; - '
Memarencnts 1 I erlicjed data tor the pesponding varintic e Given, no vl oitd mixy bo
ey . y
2 Thophaast 'takia imomsit ool canpt be wsed {0 smoan eeonl.
Tristnro Wiore thenone trid for ol conditions I3 pianed. of gt in a dats ke, Lo messicrs '
Repexted 1ho respotding [depanSent) vasteblo, :
“Thesep detoiled enaghio regicet o procedurs olfectively
Fagt P iliog ding time indicued, stuter Fet wp i 1
e granined” b dingrem it i o o redes).
Tatal Value Polnts Ponible k

Performance Deseription Mol

A 4-point response demonstrates that the student has

understanding of the GLE:  INO2 Understand how to plan and 89
d: ientific i ipations.

A 3-point response demonstrates that the student partinfly &7

urderstands the GELE.

A Z-point vesgonse demonstrates that the student has limited 45

understanding of the GLE,

A 1-point response demronstrates that the siudent has very little

understanding of the GLE. 3

A e-pdim response demonstrates that the student has almast no 01

wnderswanding of the GLE,

Controlled Variables

+ These are the things you do in your
investigation to make sure that it is fair and
_repeatable!

* These are the things you do the same
throughout the investigation!

~ + These are the things you do to make sure

you are only manipulating one variable!

Manipulated Variable

= This is the thing you are testing in your
investigation.

* ltis the thing you are intentionally
changing.

* There can only be one maniputated
variable in an investigation,

Responding Variable

+ This is what you are observing and making
measurements gbout in your investigation,

* Itis the response (or lack of response) to
what ever it is you chose to manipulate.

-+ Itis the variable that you are recording

information about in your data table.




designing an investigation
for a test

+ Data is what you observe
during an investigation
{observations)

» May be descriptive:
qualitative

Data * May be measurement;

: quantitative

+ Adata table is used to
keep data organized

+ Never make up data when

Analysis

» This is where you think about the
data and ask yourself.
- Was the hypathesis comrect?
- What is the refationship between the
manipulated and raspending variable?
— What was lsamad in this investigation?
« Charts and graphs help with this
step
+ You might not have to aclually write
anything down, but your thinking
will be shown in your conclusion

Conclusion

» Question: Restate the question

Conclusion Example

Plant Growth Data

+ Prediction: Restate the hypothesis Plant Start | Week | Week | Week Total
+ Evidence: Report data - |neight| 1 2 3 | Growth
- Range of high and low/any important numbers Plant 1 12¢em |14 em |15 em |16 om 14 em
= Answer: State if data supported or didn't support no fertilizer i '
hypothes:ls - N Plant2  [14cm{16cm 18cm |19 cm |5 cm
. Conc!ude_. concluding statement explaining what 5 mi fertilizer
the experiment showed -
. Plant 3 © [10cm{13cm (15cm [17em |7 em
« Avoid Pronouns! -
10 mi fertilizer | -
Ik, you, me, |, we)
Example Conclusion
This investigation was exploring the affect of
fertilizer on plant growth, Before starting, it was
predicted that adding fertilizer to a plant's water wili .
make the plant grow taller because fertilizers : Q ue Stl ons '?

provide plants with necessary nutrients. After 3
weeks, the plant with no fertitizer added grew a
total of only 4 centimeters. The plant with the most
fertilizer added, 10 milliliters, grew a totai of 7
centimeters. The data clearly supports the original
hypothesis. The experiment showed that adding
fertilizer {o a plant's water will make the plant grow
talier.







Inquiry Formal Lab Write-Up Assignment Name:

1. Choose one of the inquiry labs we have done in this class to formally write-up and
present to the class. (Apple to Soil Lab, Wigglin’ Worms, Seed Germination Lab)

2. You may either work independently or with one other student.

3. Use your original lab sheets to- make a powerpoint of the steps you went through
in the lab. Each of the following steps should be a separate slide in your

powerpoint.

MER e e o

Introduction: Your name/names and name of lab

Question ‘ : ‘
Background information (at least 3 relevant pieces of information)
Hypothesis

Materials

Variables (manipulated, responding, and 3 controlled)

Procedures '

Data Table

Conclusion

4. You will be graded on your understanding of these steps as well as the quality of
your powerpoint and presentation.

S. Hints:

a.

Do not spend all your time picking out background colors and clip-art. Get
the information in your powerpoint first and then worry about all the
“bells and whistles”. |

Be thoughtful about the color and size of the writing you use. Will your
audience be able to read it during your presentation?

Be careful about saving your powerpoint, make sure it gets into your
student folder,

If working with a partner, you could split up the slides and then have your
teacher merge them into a single powerpoint.

If you work with a partner, you will both get the same grade, so choose
wisely!



Scoring Rubric

Inquiry Formal Lab Write-Up Assignment

Description ‘Points Points
: Possible | Earned
Scientific
Method
Introduction | Name of lab and scientists 2
Question | What you were investigating 2
Background | 3 relevant pieces of information about your 5
info | topic o
Hypothesis | “If, then, because” 3
Materials | Everything you used 5
Variables | Manipulated, responding, and 3 controlled 5
Procedures | Logical, step by step, includes what to measure 6
and how often
Data table | Complete and organized 5
Conclusion | Restate question, restate hypothesis, dlscuss 7
data, say if hypothesis was correct, say what
was learned in experiment
Quality of clip art is relevant, writing is readable in both 10
Powerpoint size and color, the slides are clear without too
much distraction
Presentation organized, not reading straight from 10
powerpoint, loud and clear voice -
Final Grade: 60
Comments: '

ANy



Hawk’s Pratrle Waste and Recovery Center
Field Trip Background Worksheet Name:

1. Vocabulary

- Landfill
| Dump
Compost
Soliq Waste
Leachate
Landfill gas
Stormwater

" Incinerate

2. Path your garbage takes




Problem S Solutions

Containing Trash so it doesn’t impact the
environment '

Limited Space

Keeping landfill dry

Leachate

Landfill Gas




You have just finished your meal at a fast
food restaurant and you throw your
uneaten food, food wrappers, drink cup,
utensils and napkins into the trash can.
You den't think about that waste again. On
trash pickup day in your naighborhood,
you push your can out to the curb, and
workers dump the contents into a big fruck
and haul it away. You don't have to think
about that waste again, either. But maybe
you have wondered, as you watch the
trash truck pull away, just where that
garbage ends up.

.

-

Garbage Trivia

Trée average American throws away 3.5 pounds of trash
a day.

To give you an idea of how much trash we generate here
in the United States, imagine a hole the size of a football
field, inciuding the end zones. If we bury al; of the trash
we produce in just one year, that hale would be 100
miles deep!

Every year we fili enough garbage trucks to form a line
that wouid stretch from the earth, haifway 1o the meon.
Each day the United States throws away enough trash to
fill 83,000 garbage trucks.

Almost 1/3 of the waste generated in America is
packaging.

In 1985 27% of the Uniled States' food supply spoiled or
went unused (48,000,000 tons).

Man-made rubbish in orbit incluzdes 8,500 objects and
100,000 pieces of space fitter.

Shopping Trivia

+ Americans buy 2,300.000 pairs of shoes a day - enough to cover the

bottom of 3 17-acre closet with shoe boxes,

Every %_ear Americans huy more than a billion incandescent fight
bulbs. That is three acres of light bulbs a day. A 60.walt
incandescent light bulb will last about 750 hours, compared 1o 7,500
10 10,000 hours that a compact fiuorescent bulb that genarates the
same fight.

An average ohild will use batween 810,000 disposable diapers
{$2,000 worth) bafore belrg potty trained. Each year parsnts snd
babfvsn!ters dispose of about 18 billion of these ifems, in the United
States alone these single-yse ilems consume neardy 100500 tons of -
plastic and 808,002 fong of free gulp, We will pay an average of

$350 miltior: annually to deal with their disposal and, to fop it off,
these diapers will stfll be in the landfilt 300 years fram now.
Americans throw away 570 diapars per second. That's 49 million
diapers per day.

Sevenly-six percent of Americans consider themselves
envirormentalists.

i mote people became environmental snop!pers, the amount of trash

could be reduced by as much as 45 percent.

Vocabulary

« Landfil
~+ Dump
« Compost
+ Solid Waste
+ Leachate
+ Landfill gas
« Stormwater
+ Incinerate

Landfill

carefully designed structure built into or on
top of the ground in which trash is isolated
from the surrounding environment

“{groundwater, air, rain). This isolation is

accomplished with a bottom liner and daily
covering of soil,




* The purpose of a landfill is to bury the
trash in such a way that it will be isolated
from groundwater, will be kept dry and will
not be in contact with air. Under these
conditions, trash will not decompose
much. A fandfili is not like a compost pile,

where the purpose is to bury trash in such

a way that it will decompose quickly.

Dump

+ anopen hole in the

" around. (This is most

ground where frash is
buried and thathas

various animals (rats,
mice, birds) swarming

people's ideacfa -\l
landfily) o

Compost

* The purpose of a landfill is to bury the
trash in such a way that it will be isolated
from groundwater, will be kept dry and will
not be in contact with air.

Under these conditions, trash will not
decompose much.

Adandfill is not like a compost pile, where
the purpose is to bury trash in such a way
that it will decompose quickly.

Solid Waste

Fancy name for trash

210 milfion tons is generated in the
United States annually

about 27 percent is either recycled
{glass, paper products, plastic, metals)
or composted {yard waste)

The remaining trash is discarded and is
made up of mostly paper products,
plastics, yard waste and wood

Leachate

+ The water percolates through the cells and soil
in the landfill much as water percolates through
ground coffee in a drip coffee maker.

« As the water percolates through the trash, it

picks up contaminants {organic and inorganic

chemicals, metals, biological waste preducts of
decomposition) just as water picks up coffee in
the coffee maker.

This water with the dissoived confaminanis is

called leachate and is typically acidic.

- Landfill Gas

contains approximately 50
percent methane and 50
percent carbon dioxide
with small amounts of
nitrogen and oxygen.
Produced from anaercbic
breakdown of trash

L /'



Stormwater

“Water from
rainfall

*Needs to be
kept separate
from trash in
landfill

Incinerate

*An alternative
rto a landfiil

*Trash is
burned at a
very high
temperature

Do you know what happens to your
trash when it you throw it away at
Komachin?

Guess!

Try and think of all thé steps before
it ends up in a landfill

1. Your garbage sits in the trash
can until after school.

2. Your frash gets picked up by a
custodian and hauled out to the
dumpster after school.

3. Your trash sits in the school
dumpster until the dump truck
hauls it away.

,,,,, o




4. The garbage fruck hauls your
garbage to Hawks Prairie Waste
- and Recovery Center

6. Your garbage does not stay
‘here! Hawks Prairie is a closed
landfill. Your trash is compacted

and trucked to Chehalis.

8. The train goes all the way south
to the Columbia River and then
East to Roosevelt Regional
Landfill, 216 miles away where it is
dumped.

5. At Hawk’s Prairie, your garbage
is dumped and sorted by a
bulidozer and people picking
through the trash. They try and
recover recyclable items.

7. In Chehalis, your garbage is put
on a train.

s




Roosevelt Regional Landfill

+ The largest private landfill in the state, Ropsevelt covers
an area of 2,545-acres, has a 120 million ton capacily,
and & 40 year expected frash-receiving life. Trash comes
in shipping containers, mostly via rail from the Seattle
area, to an infermodal yard in Roosevelt. Containers are
loaded onto trucks for the haul up the hill to the landfil,
and then emptied by tilling lifts that upend the
container/trailer assembly. Trash also arrives from a
network of nine intermaodal yards that connect the andfill
to sources as far away as California. Trash also comes
from Alaska on barges. Empty frash trains take frult and
other goods from eastern Washington back to Seattle (in
different containers}).

Problems with Landfilis

1. Containing Trash so
it doesn’t impact the
environment

Limited Space
Keeping landfill dry
Leachate

Landfill Gas

I

Containing Trash so it doesn’t
impact the environment

+ A'landfilf's major purposé and one of its biggest
challenges is to contain the trash so that the
frash doesn't cause problems in the
envirenment, The bottom finer prevents the
trash from coming in contact with the
outside soil, particularly the groundwater.

At Hawk's Prairie:

+ HazoMouse area coflects household hazardous
to keep them out of the fandfili

Limited Space
+ The amount of space is directly related tb the

capacity and usable life of the tandfill.

+ frash is compacted into areas, called cells, that
contain only one day's frash '

+ space is-conserved by excluding'bulky materials,
such as carpets, matiresses, foam and yard
waste, from the landfill

. At Hawk's Prairie;
*+ Yard waste is composted
* Racycling bins are availabie
» A Goodwill Industries collection center is




*

Keeping landfill dry

Exclude liquids from the solid waste.

Keep rainwater out of the landfill. To
exclude rainwater, the landfill has a storm
drainage system. Plastic drainage pipes
and storm liners collect water from areas
of the landfill and channel it to drainage
ditches surrounding the landfill's base. The
ditches carry water to collection ponds {o
the side of the landfill.-

-

Leachate

To collect leachate, perforéted pipes run
throughout the fandfilt and drain into a leachate
collection pond,

The leachate in the pond is tested for acceptable
levels of various chemicals and allowed to setile.
After testing, the leachate must be treated like
any other sewage/wastewater; the treatment
may ocour on-site or off-site. At Hawk’s Prairie,
treatment {akes place off-site at LOTT,

= A leachate collection pond is designed to
catch the contaminants that can get into
water that goesi th:ac;!.;]gh the trash in a
andfill.

Landfill Gas

Bacteria in the landfiil break down the trash in the
absence of oxygen {anaerobic) because the fandfill is
airtight. A byproduct of this anaerobic breakdown is
tandfi# gas, which contains approximately 50 percent
methanhe and 50 percent carbon dioxide with smail
amounts of nitrogen and oxygen. This presents a hazard
because the methane can explode andfor bum. So, the
landfill gas must be removed. To do this, a series of
pipes are embadded within the landfill fo collect the gas,
In some fandfifis, this gas is vented or burmed.

More recently, it has been recognized that this landfill
gas represents a usable energy scurce. The methane
can be extracted from the gas and used as fuel.




Parts of a Landfill

Figure 3. This
cross-section
drawing shows-
the structure of a
municipal solid
waste landfill.
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Thurston County Solid Waste School Programs

Pérforming a School Waste Audit

The purpose of conducting a waste audit is to determine what is in the
waste stream, and in what amounts. This is useful for baseline information
before you start a recycling program, to measure the success of a current
recycling program, and/or to find out how a recycling program can be
improved. A waste audit is also very useful for promoting awareness about
solid waste and waste reduction, and has been used as part of a waste
reduction/recycling curriculum in schools, both locally and nationally.

A waste audit involves taking a random sample of garbage from the school
and sorting it into a variety of categories. As you can imagine, waste audits
are messy, which makes them memorable! But while they are messy,
proper safety precautions and procedures keep participants safe.

The audit will show students the quantity of their waste at school that is
recyclable, reusable, and compostable. We look at the weight and volume
of the materiais currently disposed. Schools typically generate a high
volume of paper and food. We also look at the sources of the waste. We
determine where the waste is being generated and if the material can be:

. reduced (e.g. make 2 sided copies)
« reused (e.g. reuse packing material)
- recycled (e.g. collect and recycle office paper).

The results of the waste audit tell us just what is being thrown away so we
can then determine how to make less waste. A good recycling and waste
reduction program will reduce waste collection costs and conserve natural
resources. This is a win-win solution for the school and for the students.

- Thurston County Solid Waste Educators

Thurston County Solid Waste 921 Lakeridge Drive SW Olympia, WA 98502
786-5494 www.co.thurston.wa.us/wwm



“Komachin Waste Analysis

Other Garbage
11%

Compestable Dispesal

other nfr
plastic

hir paper

{tissues,waxed, etc)

11%



Komachin Classroom Garbage Audit Report

Recycle Report For:
Room:

Date:

Prepared By:

Practice Sott Classroom bin

Whole House

Tally Total Tally Total

total

Paper

Cardboard

Plastic bottle

Aluminum can

“garbage”

Total ftems

XXXXXX

Report for your classroom:

1.
2.
3.

4.

6.
7

Total Number of items found in trash:
Number of Items that were garbage:
Number of Items that could have been recycled at Komachin:

Percentage that was garbage
total garbage + total items

Percentage that was recyclable
total (paper +cardboard + aluminum + plastic) + total items
( + + + )+ |

Percentage Grade:

. Letter Grade:;

Report for the House:

1.
2.
3.

4.
3.

o

Total Number of items found in trash:
Number of Items that were garbage: '
Number of Items that could have been recycled at Komachin:

Percentage that was garbage:
Percentage that was recyclable:

Percentage Grade:
Letter Grade:




Reflection Questions:

1. How did the classroom garbage compared to the house garbage:
2. Did you find anything in the garbage that you thought was still usable? .

3. Was there any wasted food in the garbage?
4. What was the strangest thing anyone found?

5. Advice/recommendations you would give to the teacher and their students
to recycle better. : :



General Information
The United States produces approximately 220 million tons of garbage each year

according to the Environmental Protection Agency. This is equivalent to burying
over 82,000 football fields six feet deep in compacted garbage.

Aluminum Facts

One ton of recycled aluminum saves 14,000 Kwh of energy, 40 barrels {1,663
gallons) of oil, 238 million Btu's of energy and 10 cubic yards of landfill space.

Recycling aluminum takes 95% less energy than méking aluminum from raw
materials. '

Each aluminum can recycled saves enough electricity to light a 100 watt bulb for
3.5 hours. ‘ .

- Two out of three aluminum cans are recycled in the United States each year.
Aluminum cans and aluminum scrap are recycled into new aluminum products
including airplanes, cars, and more soda cans. ‘
Corrugated Container Facts
One ton of recycled corrugated containers saves 390 Kwh of energy, 1.1 barrels
(46 gallons) of oil, 6.6 million Biu's of energy, and 6.6 cubic yards of landfill

space.

The majority of corrugated containers that are recycled are manufactured into
more corrugated containers.



Paper Facts

One ton of recycled office paper saves 4,100 Kwh of energy, 9 barrels (380
gallons) of oil, 54 million Btu's of energy, 60 pounds of air poliutants from being
released, 7,000 gallons of water, and 3.3 cubic yards of landfill space..

Around 4.5 million tons of office paper is thrown away each year in the United
States. This is enough paper to build a 12 foot high wall of paper from Los
Angeles to New York City.

Annually each person in the United States use paper equivalent to 2 pine trees.

Newsprint is recycled into newspapers, paper egg cartons, cereal boxes,
cellulose insulation and acoustical ceiling tiles.

Plastics F’acts

One ton of recycled plastic saves 5,774 Kwh of energy, 16.3 barrels (685
gallons) of oil, 98 million Btu's of energy, and 30 cubic yards of landfill space.

Apprommately 88% of the energy is saved by producing plastic from pEastlc as
opposed to plastic from the raw materials of oil and gas.

The United States goes through 2.5 million plastic bottles every hour and only a
small percentage is recycled.

Enough plastic bottles are thrown away each year in the United States to curcle
the earth four times. :

Plastic containers are recycled into plastic lumber for picnic tables and park
benches, carpet fiber, clothing, automotive parts, paint brushes, and more plastic
botiles.



‘Recycling Brochure Activity Name;

The last activity in Inquiry is to produce a brochure for the teacher who’s recycling
you’ve been collecting all quarter. The purpose is to report back the information you
gathered from the garbage audit and to share some of the information you have learned in
this class. Follow the template given. You will be graded on how well you follow
directions and how professional your brochure looks. The brochure will be given to the
teacher. If you want to earn a service hour, you can arrange to present your brochure to
the class, have the teacher sign the brochure, and return it to your Inquiry teacher.

Brochure Layout:

Page 5 Page 6 Page 1
Thank You: o Title:
» Tell the teacher what a Recycling Brochure
Why Recycle?: pleasure it has been to
Pick § facts that recycle for them and ¢ Teacher’s name
you find most wish them luck in
interesting from their future recycling!
the sheet you have, o  Your Name
make sure you | Teacher Signature for :
have one from classroom ¢ Clip Art !
each category presentation; |
Front
Page 2 Page3 Page 4
Recycling At Garbage Audit What happens to
Komachin: Komachin’s Garbage:
e What grade did they
¢ Remind the earn? o List the 8 steps of
teacher the path
what’s e How did they compare Komachin’s
recyclable -~ to House? garbage takes to
here at ' go from here to
school and » How could they the landfill
how to sort improve?
out
recycling

Back
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Shop Smart

| Product

Your Choice

Reason




Analysis:
1. Why were some products harder to make the “green” choice with?

2. What was the most important factor to you when deciding on a
product?

3. Do you think you could influence your parents to make “greener
choices when they shop?



FACTS

I'he United states produces approximately 220

nillion tons of garbage each year according to the -

nvironmental protection agency. This is equiva-
ent to burying over 82,000 football field six feet
leep with compacted garbage.

Recycling aluminum takes 95% less energy than

naking aluminum from raw materials.

he Majority of corrugated containers that are re-
yeled are manufactured into more oo.m.mmmﬁma

ontainers.

nnually each person in the United States use pa-

;T equivalent to 2 Pine Trees.

10ugh Plastic bottles are thrown away each year
the US to circle the earth 4 times.

Thank You

Mrs; Léonard, for let-
ting me recycle with
your class, I hope you
continue your good
work as an excellent

recycling classroom

And keep our Future
Clean!

; *
Teacher signature

RECYCLING
BROCHURE

Mrs. Leonard

,3.9\“ Barr

Science Inquiry Period 2
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